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ase,  s o m e t i m e s  e v e n  in a g r e a t  degree :  t h i s  is p r o b a b l y  
due  to  t h e  a g g r e g a t i o n  of t h e  p r o t e i n  pa r t i c l e s  in  l a rge r  
m a s s e s  as  a r e s u l t  of t h e  a c t i o n  of t h e  t e m p e r a t u r e  : t h e  
a c t i o n  of  t h e  e n z y m e  on  t h e  c o n t r a r y  seems  to  be  of no  
i m p o r t a n c e  in  t h i s  r e spec t ,  s ince  a n  inc rcase  of t h e  
e x t i n c t i o n  va lues  r a n g i n g  w i t h i n  t h e  s ame  l imi t s  h a s  
b e e n  o b s e r v e d  also a f t e r  e x t r a c t i o n  w i t h  w a t e r .  

T h e  va lues  of E~ss-Esa 5 a p p e a r  to  be  m a r k e d l y  r e d u c e d  
a f t e r  d ige s t i on  b y  r i b o n u c l e a s e ;  t h e  va lues  of E~s0-Esl 5 
t oo  are  dec reased ,  in  t h e  s a m e  or  in  a s l i gh t l y  lesser  
degree  t h a n  t h e  fo rmer .  Also a f t e r  e x t r a c t i o n  w i t h  w a t e r  
t h e r e  is a m o r e  or  less c o n s i d e r a b l e  r e d u c t i o n  of t h e  
e x t i n c t i o n  va lues ,  b u t  i t  is in  a n y  w a y  m u c h  lesser  t h a n  
a f t e r  t r e a t m e n t  w i t h  r i bonuc l ea se .  T h i s  la rge  v a r i a b i l i t y  
in  t h e  ef fec ts  of w a t e r  e x t r a c t i o n ,  w h i c h  does  n o t  a p p e a r  
to  be  in  a close r e l a t i o n s h i p  w i t h  t h e  i n i t i a l  e x t i n c t i o n  
va lues ,  m a k e s  i t  i m p o s s i b l e  to  e s t ab l i sh ,  in  t h e  case of 
d ige s t i on  b y  r i bonuc l ea se ,  h o w  m u c h  is due  to  t h e  a c t i o n  
of t h e  e n z y m e  a n d  h o w  m u c h  to  t h e  w a t e r  e x t r a c t i o n .  
O n  t h e  o t h e r  h a n d ,  i t  s h o u l d  be  n o t e d  t h a t ,  a c c o r d i n g  to  
]~RATTG~.RD a n d  HYDI~N 1, t h e  d ige s t i on  b y  r i b o n u c l e a s e  
c a n n o t  b e  c o m p a r e d  w i t h  a s imp le  w a t e r  e x t r a c t i o n ,  
s ince  t h e  e n z y m e  h a s  a d e n a t u r i n g  ef fec t  on  t h e  p r o t e i n  
s t r u c t u r e s ;  in  fact ,  a f t e r  t r e a t m e n t  w i t h  r i bonuc l ea se ,  
t h o s e  a u t h o r s  d id  n o t  o b s e r v e  a n y  loss in  we igh t ,  de-  
t e r m i n e d  b y  X - r a y  m i c r o r a d i o g r a p h y ,  o t h e r  t h a n  t h a t  
w h i c h  cou ld  be  r e f e r r ed  t o  t h e  a c t i o n  of t h e  e n z y m e .  O n  
t h e  bas i s  of t h i s  a s s u m p t i o n ,  t h e  m a r k e d  r e d u c t i o n  of 
t h e  e x t i n c t i o n  v a l u e s  a t  2650 /k, a f t e r  d ige s t i on  b y  t h e  
e n z y m e ,  is due  t o  t h e  r e m o t i o n  of P N A  and ,  in  a m u c h  
lesser  degree ,  to  t h e  re lease  of t h e  p ro t e in s ,  w h i c h  are  
a t t a c h e d  to  t h e  P N A  a n d  w h i c h  go i n to  so lu t i on  t o g e t h e r  
w i t h  t h e  s p l i t t i n g  o f f  of i t ;  t h e  r e d u c t i o n  of t h e  e x t i n c -  
t i o n  a t  2800 /k, on  t h e  o t h e r  h a n d ,  m u s t  be  r e f e r r e d  to  
t h e  s a m e  fac tors ,  e x c e p t  t h a t  t h e  re lease  of t h e  p r o t e i n s  
b o u n d  to  t h e  P N A  has,  in  s u c h  r ega rd ,  a g r e a t e r  i n f luence  
a t  t h i s  w a v e l e n g t h  t h a n  a t  2650 _A. A d i r e c t  a c t i o n  of t h e  
r i bonuc l ea se  .on t h e  p ro t e in s ,  on  t h e  c o n t r a r y ,  s h o u l d  
n o t  be  a d m i t t e d ,  s ince  t h e  e n z y m e  used  in t h e  p r e s e n t  
w o r k  h a d  to  be  c o n s i d e r e d  free f r o m  p r o t e o l y t i c  a c t i v i t y .  

I wish to express my great indebtedness to Prof. T. CASPERSSON, 
Director of the Institute for Cell Research and Genetics, for his 
generous hospitality and valuable advice and interest. My sincere 
thanks are also due to Dr. G. MOBERGER for kind help and to Ing. 
J. KtJDYNOWSKr for technical assistance. 
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Rgsund 

L ' a u t e u r  a f a i t  u n e  6 t u d e  m i c r o s p e c t r o p h o t o m 6 t r i q u e  
des cel lules  de PURKINJE d u  r a t  b l a n c  adu l t e .  L a  c o u r b e  
de d i s t r i b u t i o n  des  f r~quences  m o n t r e  une  r e m a r q u a b l e  
d i spe r s ion  des  v a l e u r s  d ' e x t i n c t i o n  c y t o p l a s m i q u e s  
2650 A e t  2800 A, avec  u n  g r o u p e m e n t  des f r 6 q u e n c e s  
plus  h a u t e s  vers  les v a l e u r s  basses .  L ' 6 t u d e  des spec t r e s  
& a b s o r p t i o n  a d 6 m o n t r 6  u n  m a x i m u m  & a b s o r p t i o n  des  
nuc l6o t ides  e t  u n  m a x i m u m  p r o t 6 i q u e ,  m S m e  dons  le 
c y t o p l a s m e  des cel lules  m o i n s  a b s o r b a n t e s .  

L a  d iges t ion  des  coupes  p a r  u n e  r i b o n u c l 6 a s e  d 6 p o u r v u e  
d ' a c t i v i t 6  p r o t 6 o l y t i q u e  a p r o v o q u 6  u n e  d i m i n u t i o n  
cons id6 rab l e  des v a l e u r s  d ' e x t i n c t i o n  c y t o p l a s m i q u e  /~ 
2650 _A. e t  2800 A;  a u x  m ~ m e s  l o n g u e u r s  d ' o n d e  l ' ex-  
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t r a c t i o n  p a r  l ' e a u  dis t i l l6e  a d d t e r m i n 6  u n e  r 6 d u c t i o n  
d ' e x t i n c t i o n  t r~s  v a r i a b l e ,  m a i s  en  t o u t  cos b i e n  in f6r ieure  
~t celle p r o v o q u 6 e  p a r  l ' e n z y m e .  Apr~s  la  d ige s t i on  p a r  la  
r i bonuc l6ase ,  a ins i  q u ' a p r ~ s  l ' e x t r a c t i o n  p a r  l ' eau ,  on  a 
obse rv6  u n e  a u g m e n t a t i o n  p lus  ou m o i n s  r e m a r q u a b l e  
des  pe r t e s  n o n  sp6ci f iques  de lumi~re  dues  5. la  di f f rac-  
t i on  e t  ~ la  r6f lex ion  dons  la  p r e p a r a t i o n .  

A Model  for the Cortical  React ion  of  F e r t i l i z a t i o n  

in the S e a - U r c h i n  E g ~  

T h e  d i s a p p e a r e n c e  of t h e  co r t i c a l  b i r e f r i n g e n c e  of t he  
s e a - u r c h i n  egg as a r e s u l t  of f e r t i l i z a t i o n  1 h a s  b e e n  t e n t -  
a t i v e l y  i n t e r p r e t e d  as a d i s a r r a n g e m e n t  of t he  s u b m i c r o -  
scopic  s t r u c t u r e  due  t o  t h e  s p l i t t i n g  of t h e  l i p o p r o t e i n  
c o m p l e x  of t h e  co r t i c a l  l aye r  t h r o u g h  t h e  a c t i o n  of some 
a g e n t  i n t r o d u c e d  b y  t h e  sperh~ 2. 

To  c h e c k  t h i s  h y p o t h e s i s ,  a m o d e l  e x p e r i m e n t  ha s  
b e e n  dev ised .  As a m o d e l  for  t h e  co r t i ca l  l a y e r  of t he  
u n f e r t i l i z e d  s e a - u r c h i n  egg, t h e  l i p o p r o t e i n  of t h e  h e n ' s  
e g g - l i p o v i t e l l i n - - h a s  b e e n  p r e p a r e d  a c c o r d i n g  to  CHAR- 
GAYF 3. Dya l i s i s  of t h e  l i pov i t e l l i n  a g a i n s t  s e a - w a t e r  
r e su l t s  in  a w h i t i s h  emu l s ion .  To  t h i s  a f r e sh  s u s p e n s i o n  
of s p e r m  of Arbacia lixula was  a d d e d  a n d  a t  va r ious  
i n t e r v a l s  of t i m e  ( f rom 2 to  15 rain)  free p h o s p h o l i p i d s  
were  e x t r a c t e d  w i t h  cold e the r .  T h e  e x t r a c t  was  eva-  
p o r a t e d ,  d r i ed  w i t h  a n h y d r o u s  N a - s u l p h a t e  a n d  redis-  
so lved  in  e t h e r  a n d  ch lo ro fo rm.  A f t e r  e v a p o r a t i o n ,  
l i p i d - P  was  d e t e r m i n e d .  Zero  t i m e  t u b e s  were  e x t r a c t e d  
w i t h  cold  e t h e r  i m m e d i a t e l y  u p o n  a d d i t i o n  of s p e r m  t o  
t h e  l ipov i t e l l in .  A c e r t a i n  a m o u n t  of  e t h e r - e x t r a c t a b l e  
p h o s p h o l i p i d s  was  p r e s e n t  in  o u r  p r e p a r a t i o n s  of l ipovi -  
te l l in .  H o w e v e r ,  n o  f u r t h e r  s p o n t a n e o u s  re lease  of 
p h o s p h o l i p i d s  o c c u r r e d  on  s t a n d i n g  a t  r o o m  t e m p e r a t u r e  
for  t h e  t i m e  of t h e  e x p e r i m e n t .  The re fo re ,  t o g e t h e r  w i t h  
each  e x p e r i m e n t  a c o n t r o l  was  r u n  in  w h i c h  s ea -wa te r  
was  a d d e d  t o  t h e  l i pov i t e l l i n  i n s t e a d  of s p e r m .  

/~g of phospholipid-P released from lipovitellin under the influence of 
sperm of Arbacia lixula 

• Control Time after mixing, in minutes ' 
(llpovitellin) 0 2 5 10 15 

10.5 22-2 27-4 
12.8 29.0 35.0 
22.4 32.4 45-4 
15.2 32.4 44.4 
9.8 12.2 15.1 

The  r e su l t s  of t h e  e x p e r i m e n t s  are  s u m m a r i z e d  in  the  
Tab le .  T h e y  s h o w  t h a t  u n d e r  t h e  i n f l uence  of sperm,  
p h o s p h o l i p i d s  a re  r e l eased  f r o m  t h e  l ipov i te l l in .  This  
m o d e l - - a l t h 0 u g h  c e r t a i n l y  a v e r y  r o u g h  o n e - a t  least  
i n d i c a t e s  t h a t  s p e r m  are  e n d o w e d  w i t h  m e c h a n i s m s  
w h i c h  e n a b l e  t h e m  to  b r e a k - u p  l i p o p r o t e i n  b o n d s ,  thus  
r e l ea s ing  t h e  p h o s p h o l i p i d s .  T h a t  m a y  be  cons ide red  to 
s u p p o r t  o u r  i n t e r p r e t a t i o n  of t h e  co r t i ca l  r e a c t i o n  of 
f e r t i l i z a t ion  in  t h e  s e a - u r c h i n  egg. 
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Riassunto 
D a u n a  soluzione di l ipov i t e l l ina  (la l i pop ro t e ina  del  

tuor lo  d e l l ' u o v o  di pollo) ± r a t t a t a  con spermi  v i v i  di 
Arbacia tixula si ha  l i b e r a z i o n e  di fosfolipidi .  Ques to  
e spe r fmen to  ~ cons idera to  un model lo  del la  reaz ione  
cor t ica le  di fecondaz ione  d e l l ' u o v o  di r iccio di mare .  

O n  the  Incorporat ion  of Radioact ive  A m i n o  Ac ids  
into  the Prote in  Fract ion  of  Torula ~tili$ 

Torula utilis incorpora tes  labeled  ca rbon  suppl ied  
in t he  fo rm of ])L-amino acids in to  its p ro te in  f rac t ions  
by  an  enzy 'mat ic  process  ~. I t  is of in t e res t  to  learn  
w h e t h e r  the re  is a p re fe ren t i a l  u t i l i za t ion  of  one opt ica l  
i somer .  W h e n  an ine r t  i somer  is added  to  t he  radio-  
ac t ive  racemic  m i x t u r e  pr ior  to i ncuba t i on  w i t h  the  
o rgan i sm t h e  i somer  should  decrease b y  i so tope  d i lu t ion  
t h e  a m o u n t  of  r ad ioac t i ve  p ro te in  p roduced  if t he  i somer  
is i d e n t i c a l : w i t h  t h a t  m e m b e r  of the  r acemic  m i x t u r e  
which  the  cells 'select f 0 r i n c o r p 0 r a t i o n  in to  the  pro te in  
fractior/ .  The  resul ts  g iven  in t he  t ab le  were o b t a i n e d  by  
i ncu b a t i ng  Torula utilis w i t h  DL-alanine - 1 - C  ~.  Since 
the re  is a decrease  in r a d i o a c t i v i t y  of the  p ro te in  f rac t ion  
on add i t i on  of e i ther  t he  ine r t  L or t he  I) isomer,  i t  m u s t  
be assumed t h a t  t he  yeas t  cell  uti l izes b o t h  isomers  for 
i nco rpora t ion  in to  t he  p ro te in  f ract ion.  

Effect of Addition of Inert Optical Isomers on Incorporation of D~- 
alaninc -1-  C 1~ into Torul~ u~ilis Proteins 

Relative Radioactivity Substance Added 
of Protein Fraction 

Control, standard medium 
only . . . . . . .  : . 

10 mg inert  L-alanine . . . 
10 mg inert L-alanine . . . .  
10 mg inert D-alanine . . . 
10 mginer t  D-alanine . . . 

100 
4.6 
4-3 

12"8 
11"9 

E a c h  i ncuba t i on  f lask con ta ined  0.2 mI packed  cells 
suspended  in 2 m l , s t a n d a r d  m e d i u m  (2) and  0.2 m g  
(2.4 × 10 -3 me) 0f DL-alai~ine - 1 -  C 11. The  f lasks were  
i n c u b a t e d  a t  37°C for 45 rain in an  o x y g e n  a tmosphe re .  
T h e  m e t h o d  of analys is  has  been  descr ibed  in a p rev ious  
p a p e r  3. 

F. FRIEDBERG 

Department of Biochemistry, Howard University, 
Washington, D.C., June 1, 1953. 

Zusammenfassung 
Der  E iwe i s san te i l  in G e g e n w a r t  v o n  r a d i o a k t i v e m  

DL-Alanin gez i i ch te t e r  Here  zeigt  eine A k t i v i t k t s v e r -  
m in d e ru ng ,  wenn  der  Suspens ion  n ich t  r ad ioak t ive s  
D- oder  L-Alanin zugef i ig t  wird .  Of fenbar  v e r m a g  die 
Hefeze l le  beide  I somere  auszunf i tzen .  

t A. H. WEBB, F. FRIEDB]~RG, and L M. MARSHALL, Biochim. 
biophys. Acta 6, 568 (1951). 

F. FRI~D~ERG and A. H. WEBB, J. Bact, 58, 151 (1949). 

L - A r g i n i n  a l s  B e w e g u n g s r e g u l a t o r  

des - V e n e n h e r z e n s .  

Mit  der  v611igen I so l i e rung  e inze lner  Tei ls t f icke yon  
F l u g h a u t v e n e n  der  Chiroptera (FledermAuse und  F lug-  
hunde)  u n d  der  E n t w i c l d u n g  des (,Venens~iekchen-Pr~i- 
para tes~ 1, haben  wir  die a u t o c h t h o n e  P u l s a u t o m a t i c  
dieser  g la t t -muskul~iren Blutgef~isse nachgewiesen .  
D a n n  konn te  m i t  B i n n e n d r u c k r e i z e n  der  a k t i v e  Venen-  
puls  ausgel6s t  und  m i t  s t e i gendem D r u c k  die PuIsfre-  
quenz  e rh6h t  werden.  Die  intravaskul~ire  D e h n u n g  is t  
also ein na t f i r l icher  Re iz  fiir  die Venenpe r i s t a l t i k  ~. Fer -  
ne r  e r m i t t e l t e n  w i t  e ine  auf fa l lende  T e m p e r a t u r a b h i i n -  
g igke i t  der  Venenpu l s f r equenz ,  weIche fiber ih ren  ge-  
s a m t e n  b iok ine t i schen  T e m p e r a t u r b e r e i c h  yon  r u n d  
45°C s t reng  der  v a n - t ' I I o f f - A r r h e n i u s - R e g e l  gehorch t  8. 
Unsere  U n t e r s u c h u n g e n  fiber die Be t e i l i gung  des Sauer -  
s toffs  bei  de r  a u t o n o m e n  Venenpu l sa t ion  4 wie auch  die 
T e m p e r a t u r v e r s u c h e  machen  es wahrsche in l ich ,  dass de r  
Organ i sa t ion  der  ak t i ven  Pu l sa t ion  ein v e r m u t l i c h  ein- 
facher  b iochemischer  Vorgang  zugrunde  liegt.  Der  T e m -  
p e r a t u r k o e f f i z i e n t  n a c h  VAN T'HOFF QI0 en t sp r i ch t  je-  
denfal ls  dem,  was m a n  sons t  yon chemischen  und  enzy-  
ma t i s ch  ges t eue r t en  Vorg~ngen  her  kenn t .  

Die Pr t i fung  der  e l ek t ro ton i schen  Er regba rke i t s~nde -  
rungen  B u n d  die  R e a k t i o n e n  der  Vene  auf  wei tere  e lek-  
t r i sche  Re ize  e e rgaben  Kr i t e r i en  fiir  die P r i m i t i v i t ~ t  des  
kon t r ak t i l en  Appara tes .  A u c h  be im E l e k t r o v e n o g r a m m  
fanden  wir  ausgesprochen  e l emen ta re  Verh~l tn isseL 

Die U n t e r s u c h u n g e n  der  iona len  Einflf isse auf  diese 
Gef~sse liessen e rkennen ,  dass  die Ionen  selbst  als Puls -  
auslOser n i ch t  in F r a g e  k o m m e n  k6nnen.  I n  der  ad~iqua- 
ten  R inge r l6 sung  k o m m t  die ak t ivpu l s i e r ende  Vene  
r e l a t i v  rasch z u m  dias to l i schen  S t i l l s t and  s. Mit  den be- 
k a n n t e n  k re i s l au fak t iven  Wirks tof fen ,  wie Adrena l in ,  
H i s t a m i n  a n d  Ace ty lcho l in ,  wurden  ill phys io log ischen  
K o n z e n t r a t i o n e n  nu r  geringff igige E f fek te  erziel t  s. 

H i n g e g e n  k o n n t e n  wir  m i t  dem d ia lysab len  Ante i l  
des F l e d e r m a u s s e r u m s  wie ouch a n d e r e r  S~iugerseren 
me i s t ens  und  ausgesprochen  s t a rk  den  Pu ls  auslhsen 
bzw. anregen  und  verst~irken s,9. V¢ir haben  inzwischen  
auf  der  Suche nach  d iesem yore  B l u t p l a s m a  ge l ie fer ten  
h u m o r a l e n  Ausl6ser  sy s t ema t i s ch  die freien Aminos~uren  
geprf i f t  und  im L-Arginin den spezif ischen Re izs to f f  
gefunden.  N a c h  f e r m e n t a t i v e m  A b b a u  des  Arg in ins  m i t  
Arginase ,  nach  D e c a r b o x y l i e r u n g  oder  p a p i e r c h r o m a t o -  
g raph ischer  A b t r e n n u n g  des Argin ins .  un t e rb l e ib t  die 
an regende  W i r k u n g  des zur  Badef l f i ss igkei t  (ad~iquate 
Ringer lhsung)  zuge t rop f t en  Serums.  Das L-Arginin 
( syn the t i sches  und  das aus  d e m  S e r u m  isol ier te  A rgi. 
nin) b e w i r k t  in K o n z e n t r a t i o n e n  yon  5 bis I00 7 p ro  
cm 3 an der  i sol ier ten  F l u g h a u t v e n e  regelmiiss ig und 
langf r i s t ig  drei  typ i sche  Vorg~inge: 1. F requenzs t e ige -  
rung,  2. T o n u s e r h 6 h u n g  und  3. A m p l i t u d e n v e r t i e f u n g .  
Die  ausff ihr l iche Beweis f i ih rung  ftir das  L-Arginin als 
h e r z a k t i v e  Subs tanz  e r sche in t  z u s a m m e n  m i t  unseren  
Be funden  fiber die "vVirkungsweise d iverser  He rzex -  
t r a k t e  ~in ~¢Helvetica phys io log ica  Acta~.  W i r  ha l t en  
h ier  nu r  das  H a u p t e r g e b n i s  fest,  dass  de r  yon  uns frf iher  
als e iweissfreier  Re izs to f f  im S e r u m d i a l y s a t  e ingeeng te  
m y o t r o p e  F a k t o r  des Venenherzens  das L-Arg in in  ist.  
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